OBJECTIVE -To compare motivational interviewing-based education (MI) and structured diabetes education (SDE) for improving A1C and psychosocial measures in adolescents with type 1 diabetes.
RESEARCH DESIGN AND
METHODS -A 9-month randomized controlled trial at Children's Medical Center in Dallas compared the effectiveness of motivational interviewing-based education (MI) and structured diabetes education (SDE) in improving metabolic control and psychosocial outcomes in adolescents aged 12-18 years with type 1 diabetes for Ͼ1 year and A1C Ն9% on two consecutive visits. Written informed consent was obtained from the parents, and assent was obtained from the subjects. The Institutional Review Board at UT Southwestern Medical Center approved this study, which began in August 2006 and ended in May 2008.
Participants were randomized to either the MI or SDE group based on a sexstratified schedule. Diabetes educators performed the interventions. Patients' p h y s i c i a n s w e r e b l i n d e d t o t h e intervention.
Two intervention sessions were scheduled, with the first (T0) at enrollment. Two phone follow-ups were scheduled 1 and 2 months later. The second session (T1) occurred 3-4 months after enrollment. A third education session was planned (T2) if A1C continued to be Ն9%.
Three diabetes educators were assigned to the MI arm and trained on motivational interviewing at a 2-day workshop. Skill refreshers were done with an MI psychologist. MI manuals were created based on concepts described by Channon et al. (3) , journal articles (4), and guidance from the MI trainer and psychologist.
The remaining six educators were assigned to the SDE arm and did not receive additional training. Educators used a comprehensive checklist compiled using core content recommended by the American Diabetes Association (ADA) on medication, monitoring, acute complications, and lifestyle (5) .
All SDE and MI visits were taped. To ensure fidelity to MI strategies, all audiotapes were coded using the Motivational Interviewing Treatment Integrity 3.0 (MITI 3.0) Coding System (6). The coder attended a 2-day workshop on MITI 3.0 and was blinded to the treatment groups.
Outcome measures A1C (measured via a DCA Vantage Analyzer) and psychosocial measures were collected at baseline and at 3, 6, and 9 months (T3). The primary outcome variable was A1C over the 6 months of follow-up.
Psychosocial measures included the Center for Epidemiologic Studies Depression Scale (CES-D) (7), the Epidemiology of Diabetes Interventions and Complications Quality of Life Questionnaire (EDIC-QOL) (8) , and the Summary of Diabetes Self-Care Activities (9) .
Statistical analysis
The mixed-model procedures of PROC MIXED in SAS version 9.2 (SAS Institute, Cary, NC) were used for the primary analysis. The level of significance was set at ␣ ϭ 0.05.
Baseline values of A1C and each baseline psychological measure were included as covariates in the respective analyses. The main effect of treatment group and the treatment group ϫ time period interaction effect were examined. Cohen's d was interpreted as the effect size estimator for the between-subject treatment group effect.
RESULTS -A total of 26 participants were randomized to the MI group and 28 to the SDE group. Six-month data (T2) were available on 21 and 23 patients in the MI and SDE groups, respectively (Table 1). Four patients each in the MI and SDE groups had a third education session at T2. Treatment groups did not differ in baseline characteristics (Table 1) .
Metabolic control
After adjusting for baseline A1C, the pattern of omnibus least squares (LS) mean A1C values differed between groups (F ϭ 4.84, df ϭ 1, 42.1, P ϭ 0.03) over the 6 months of follow-up; the SDE group had lower A1C (least squares mean 10.31, SE 0.32) than the MI group (least squares mean 11.35, SE 0.34) (d ϭ Ϫ0.66, medium effect size). No overall time period effect emerged (F ϭ 0.33, df ϭ 2, 34.8, P ϭ 0.72) and no treatment group ϫ time interaction effect was found (F ϭ 0.20, df ϭ 2, 34.8, P ϭ 0.81) ( Table 1) .
Psychosocial measures
After controlling for baseline, there were no differences between the groups on any psychosocial outcome, none of which improved in either group (Table 1) .
MITI 3.0
There were 21 subjects in the MI group and 22 in the SDE group with interpretable tapes and MITI scores. When two tapes were available for a subject, the average score was used. The groups differed on all indicators of fidelity to MI in the expected direction (P Ͻ 0.001, repeatedmeasures ANOVA) ( Table 1) .
CONCLUSIONS -Although we hypothesized that lack of motivation more than poor knowledge impedes good metabolic control, we found that one brief intervention followed by a short education session could decrease mean A1C levels by 1%. Subsequent sessions did not further affect the A1C, and the positive effect was maintained at 9 months. We should have assessed knowledge of diabetes pre-and posteducation to show that improved knowledge played a role in our results. However, we did find a higher amount of "given information" in the SDE group compared with the MI group by MITI scoring. The lack of efficacy of MI in our study is consistent with a recent trial in adult patients with poorly controlled type 1 diabetes (10). In contrast, MI improved both metabolic control and psychosocial measures over a 12-month period in teens with diabetes (11), but this study had more interventions over a longer period than ours.
This was a small study that detected a treatment effect in the direction opposite to that hypothesized. Perhaps the educators in the MI group were not proficient in MI compared with other studies (11) (12) (13) , but the MITI demonstrated good fidelity of our intervention to MI principles.
In conclusion, brief motivational interviewing-based counseling with no preestablished level of educational content does not lead to improved metabolic control, whereas ongoing education is important for teens with poorly controlled diabetes. We did show that we could train diabetes educators in MI with adequate Least squares (LS) means are adjusted for each respective baseline measure. F statistic was used to test for omnibus mean difference on each measure between the two treatment groups over 6 months of follow-up. *Children's Health Insurance Program (CHIP)/Children with Special Health Care Needs (CHSCN). †Primary outcome variable, least squares means for A1C, adjusted for baseline over 6 months of follow-up. ‡Lower number indicates higher quality of life. §Lower number indicates less depressive symptoms. Mean days out of 7 of adherence to self-care. ¶Overall competence of the clinician in using MI based on a global rating scale of 1-5, where 1 is low spirit and 5 is high spirit. Fidelity to MI would correspond to higher scores on this variable. The score for beginning proficiency and competency are 3.5 and 4, respectively. #Giving information, education, providing opinion without advising. Number is based on frequency of occurrences. Fidelity to MI would correspond to lower scores on this variable. **Asking permission before giving advice, affirming, emphasizing control, and supporting the participant. Number is based on frequency of occurrences. Fidelity to MI would correspond to higher scores on this variable. † †Advising without permission, confronting, and directing the participant. Number is based on frequency of occurrences. Fidelity to MI would correspond to lower scores on this variable. ‡ ‡Reflections made by the clinician to comments made by the participant. Number is based on frequency of occurrences. Fidelity to MI would correspond to higher scores on this variable.
proficiency. Before translating research to clinical practice, one should consider the considerable investment necessary to be proficient in MI. Future studies should compare structured diabetes education and SDE plus motivation in a multicenter setting for a longer follow-up period.
